classes divided again according to whether the contracture is intrinsic or extrinsic. In the intrinsic class the limitation of movement is due to structures of the joint itself, particularly the fibrous tissues round it; in the extrinsic contractures the limiting structures are outside the joint, most usually being muscles, though occasionally webbing of the skin is responsible. Intrinsic (1) Normal contractures: It is not often pointed out that normal newborn babies have the limitations of the adult range of joint movement which might be expected from their previous cramped position. The hips, the knees, and the elbows will not fully extend; and the feet will not go into full equinus. The normal instinctive muscular movements of this age soon dispose of these slight limitations.
CONGENITAL CONTRACTURES
(2) Contractures due to abnormal pressure: In my opinion long-continued pressure on a limb has the same effects if it occurs before birth as it is generally recognized to have if it occurs afterwards. These effects seem to be due to an interference with the normal blood circulation, particularly the venous return, which of course would become obstructed at a much lower pressure than the arterial. This increased pressure may be either mechanical, due to the uterine structures not expanding at the correct rate to keep pace with the expansion of the growing foetus; or hydraulic, due to increased tension of the amniotic fluid. Though increased tension of this fluid is usually associated with increase in its amount (that is to say hydramnios) increased tension may be present without increased amount, and increased amount without increased tension. The classical example of this process is the degeneration of the retina when its venous return is obstructed by increased pressure of the intracranial fluid. Though this process is universally recognized, it is curious to note the opposition to the hypothesis that a similar obstruction by increased hydraulic pressure may occur in utero.
There are two results of this obstruction: (a) The muscles naturally fail to develop properly. (b) There is a thickening and stiffening of the fibrous tissues around the joints, which is not easy to explain.
The study of contractures of this kind involves the investigation of the mechanical conditions of the pregnancy that produced them. This line of research is neglected in the present very fragmented state of medicine, as it involves the territory of two definitely divided and firmly "closed shops", those of orthopaedics and obstetrics. It will be found by anyone undertaking it that the results confirm the working hypothesis upon which it is based.
Hydraulic compression would, of course, affect all four limbs equally, the effects being more severe the further the tissues involved lie from the pump of the heart. A significant proportion of these children will be found to have pregnancy histories of hydramnios; and often they emerge from the uterus stiffened in a form that could only be possible in a cavity of abnormal size; e.g. with extended hips.
Those, on the other hand, who have developed in a cavity too small for them will have the compression effects confined to those parts which are unsheltered; most often, of course, the legs and feet. Usually the arms escape, being sheltered by the huge foetal head; but rarely they may be caught in the "wooden soldier" position, straight down alongside the body.
The mothers give pregnancy histories of the kind that may be expected, these being particu-FEBRUARY larly valuable if they have experience of a normal pregnancy for comparison. They are small in the later months, often remarking that "all the neighbours were surprised when I had a baby"; and, in addition, nearly always are very uncomfortable.
Treatment: Treatment of contractures of this type consists mainly in cherishing and preserving the deficient muscles. The mistake is not infrequently made of attacking such structural deformities as flexed wrists and knees without considering that the real trouble is not the structural deformity, but the lack of function. These joints respond very badly to manipulations followed by immobilization in plaster of Paris; though it is possible to improve the position in this way the deformity Arthritic contractures, in my experience, pass through three separate stages before becoming established. The first stage is that of simple reflex muscle spasm, arising from an inflamed and painful joint. This usually produces an attitlide of flexion, with some wasting of the extensor and abductor muscles as first described by Charcot (1881) . The second stage shows the deposition of inflammatory products within and around the joints which tend to become organized and produce fibrosis. The third stage is one in which the bony changes predominate. Ankylosis, subluxation and osseous deformity now produce a mechanical obstruction to movement.
The first phase of the contracture is compounded of inflammation, pain, and muscle spasm. The sequence of events may be interrupted at any of these three points, either by general measures or by local treatment. For example, intra-articular injection of hydrocortisone will often diminish the inflammation and thereby stop the formation of a contracture. Injection of procaine will lessen the pain, thus relaxing the muscle. Injection of 05 mg. of Prostigmin can relax the muscles which are in spasm, thereby lessening the pain and disability. Similar results may also be obtained by various forms of physiotherapy.
In the second stage of contractures we have as our chief difficulty the presence of fibrosis and adhesions. It is usually necessary to break down these by some form of manipulation. Ultrasonics.-We have recently been employing ultrasonic radiations in an attempt to reverse the changes which produce contractures. This followed the demonstration by Curwen (1953) that this form of energy softened scar tissue. The machine used was the "Ultrasonar" made by Nordelectro. It had two treatment heads, one for deep treatment and the other for superficial treatment. Only the latter was used in this investigation. Our routine was to employ a dose of 5 megacycles for five minutes. Joints which were easy of access were treated by movement of the head through a film of liquid paraffin. Others, more difficult to approach, were treated through a small rubber "water bag" made from a condom. Treatment was given twice weekly to one joint at a time. After each exposure to ultrasonics, the range of movement was measured by a goniometer. In the present series, bilateral lesions were selected, so that one joint could act as control for the other.
The first patients treated by ultrasonics had advanced contractures due to rheumatoid arthritis. The results were rather disappointing. Only a very few degrees of added mobility were obtained in these cases. Further investigation showed the presence of bony deformities in the joints. It was this discovery which led to the conception of the different stages of an arthritic contracture.
Later, we selected twenty joints whose contractures were in the second stage (fibrosis). Here the results obtained were much better. As may be seen from Table I , only two joints 
(Irregular out-patient attendance) 14 ,, Laverty (1949) showed, joint contractures are one of the common causes of the bed-fast state, it is most important to prevent them whenever possible. At present, the mechanism of the flexor hypertonus which forms their basic pathology is only imperfectly understood. But our observations described above make it clear that encouragement of extensor movements and electrical stimulation of extensor and abductor muscles can play an important role. When spasm is secondary to chronic arthritis, the use of Prostigmin injections together with physiotherapy can often prevent the stiffening which is the precursor of the second stage (fibrotic) contracture. We have also experimented with the use of Prostigmin in a vanishing-cream base, which the patients can rub in daily themselves. Our preliminary results have, on the whole, been encouraging. One or two subjects, however, complain that the use of this cream makes their gut over-active.
The results of ultrasonic radiations will need further study. Their beneficial effect upon periarticular fibrosis seems quite definite. But the unexpected temporary relaxation of hemiplegic contracture is a phenomenon of an unusual kind. No mention has been made of the pain-relieving properties of ultrasonics in certain cases since that has no connexion with joint contractures.
At present, the third stage of arthritic contractures with bony abnormalities remains unaffected by any known form of treatment. It is, therefore, important to prevent its formation by active measures in the earlier stages, otherwise these patients become exceedingly difficult to nurse effectively, and often suffer a great deal of pain.
SUMMARY
The study of patients with contractures of their joints allows them to be divided into three separate types-those due to posture, those due to arthritis, and those due to lesions of the central nervous system. Arthritic contractures pass through three successive stages of muscle spasm, fibrosis and bony deformity. The course, prognosis and treatment of each is discussed.
A description of the results obtained from the use of ultrasonic radiations in these conditions is given.
